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1 SCOPE

This document describes the report of functional and electrical tests of the:

AMS02-PDS
Model: PFM

Part number: 10-AMS02PDS-000.00

Serial number; FMO01

The document corresponds to contract deliverable DEL 100

2 DOCUMENTS

2.1 APPLICABLE DOCUMENTS

AD Doc. Number Issue / Date Rev Title / Applicability Remarks
1 AMS-RQ-CGS-002 1/ April 2007 | N.A. PDS Specification
AMS02 PDS DESIGN
2 PDS-PL-CGS-003 1 /11-05-2009 | NA. DEVEL OPMENT AND
QUALIFICATION PLAN
2.2 REFERENCE DOCUMENTS
RD Doc. Number Issue / Date Rev Title / Applicability Remarks
1 | 10-AMS02PDS-000.00 28/07/2008 | s | AMSO02 Power Distribution
System Assembly
2 | 10-AMS02PDS-000.01 28/07/2008 / | AMSO02 Power Distribution
System Assembly Parts List
3 | 10-AMS02PDS-000.02 08/06/2009 A AMS02 Power Distribution
System ICD
4 PDS-IC-CGS-001 2/08-06-2009 | N.A. | PDS FM electricalffunctional,
mechanical ICD
3 ACRONYMS
C.l. Configuration Item. Also called Part Number (P/N)
CGS  Carlo Gavazzi Space
FM Flight Model
NA Not Applicable
P/N Part Number. Also called Configuration Item C.1.
PA Product Assurance
PDS Power Distribution System
PVS Procedure Variation Sheet
QA Quality Assurance
S/N Serial Number
TE Test Equipment
UUT  Unit Under Test

Questo documento contiene informazioni di proprieta di CARLO GAVAZZ| SPACE SpA. Tutli i diritti sono riservati.
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4 PARTICIPANTS REQUIRED
4.1 GENERAL

All test will be performed under QA surveillance in accordance with, and following detailed procedure of applicable
PA Plan.

4.2 RESPONSIBILITY

The technical responsibility for testing and test results is up to the Engineering department.

QA is responsible for ensuring that all the agreed procedures are carefully observed, that test equipment and
instrumentation used during testing is calibrated and within validity date: that the test data sheeis are recorded in
the Test Report and signed by the operators and QA witnesses, that all non conforming condition and test results

are properly documented and notified to the Prime Contractor, and that all requirements of applicable PA Plan,
specification and Statement of Work pertaining to the acceptance tests, are fully satisfied.

4.3 QA WITNESS OF TEST AND SIGN-OFF

QA inspector, or its delegate, shall witness the tests described in this procedure in accordance to the requirement
specified in the applicable PA Plans.

4.4 NON CONFORMANCE AND FAILURES

Any malfunction/defect which occurs during the test will be processed along the Non Conformance Procedure
described in the applicable PA Plans.

4.5 CALIBRATION REQUIREMENTS

All instruments used for testing shall be calibrated.

Evidence of certification shall be provided by a label attached to the instruments itself, showing the calibration date,
the expiring date and the signature of the operator.

5 TEST ARTICLE

The test article consists of: (see Par. 1).

Before starting the test, the model, P/N and SN of the test article to be tested shall be recorded on the step-by-step
procedure sheets under the table cell "UNIT UNDER TEST".

6 TEST CONFIGURATION

Before the beginning of the test, be sure that all the cables between AMS02-PDS box and test setup are connected.
Follows a list of the needed instruments:
» 1 oscilloscope: it is recommended to connect the oscilloscope to PC in order to acquire the measurements

(acquisition software required)
s 2 multimeters

Questo documento contiene informazioni di proprieta di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservali.
Alf information contained in this document are properly of CARLO GAVAZZI SPACE SpA. Al right reserved.
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1 milliohmeter

Test racks

1 short circuit generator
1 current probe to connect to oscilloscope
EPP can box (interface between PC and PDS)

1 personal computer with LINUX operative system

The needed interface software is the following:

« PDS4
USCM

During test, it's suggested the use of a fan applied to PDS dissipator.
The accuracy of the telemetry are resumed in the following table

Signals

Monitored Range

Accuracy

Maln Power Voltage oV + 180V 5%
Input Stage 20% F.S.
Main Power Current -5A + 33A see
RFW PDS-WV-CGS-002
Analog Reference Voltage -4V +250mVv
ESEM1-A  Main Power Voltage ov + 150V 3%
Temperature -40°C + +90°C +2°C
+28V Output Voltage 0V + 36.76V 3%
PB2 Analog Reference Voltage -2V +250mV
Temperature -40°C + +90°C +2°C
Outlet #1 to #7 Current {rated 5A) 0A +7.5A 3%
Outlet #8 Current {ratad 10A) 0A + 15A 3%
Esem3-A
Analog Reference Voltage ~3V +250mV
Temperature -40°C + +90°C 2°C
Outlet #12 Current {rated 10A) 0A + 15A 3%
ESEM3-B Analog Reference Voltage ~2.5V +250mV
Temperature -40°C + +90°'C 12°C
Tab. 1: Accuracy value
The position of each board inside the PDS is depicted in the next picture.
Board —p |E3B|PB2[E3A |PB2|E3A|PB2|E3A|PB2|E3A|ELACAN| |E3B|PB2|E3A |PB2|E3A|PB2|E3A|PB2(E3A|E1A(CAN
type 1112123344 BUS 112|233 ]4]|4 BUS
vE —_ a0 31
ADDRESS
Polarization
KEY —>|A3|A2|E3| A4 E2 A4 E2|A2|E4 | El|C3 A3 | A2 |E3 (A4 [E2 |A4|E2 (A2 | E4 |E1|C3
A STIDE B SIDE

igura 1: Boards order (view from front panel)
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6.1 REQUIREMENTS CROSS REFERENCE

Cross reference among requirements and procedure steps is provided next table:

Regquirement (see AD1)

Section

3.21.7
Pds Dissipated Power Budget

10.3.1.8,10.3.2.8

3.21.8
Power-Up

10.3.1.2, 10.3.1.3 ,10.3.1.4,
10.3.2.2, 10.3.2.3, 10.3.2.4

3219
PDS REDUNCANCY

10.3.1,10.3.2,10.3.3

3.21.10
PDS electrical reduncancy
performance

10.3.3

3.2.1.11.1
120Vdc to CCS/CAB

10.3.1.5.11, 10.3.2.5.11

3.21.13
PDS signal and power interfaces

10.3.1.5, 10.3.2.5

3.21.14.2
Trip Coordination

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.1.5.11, 10.3.2.5.4,
10.3.2.5.6, 10.3.2.5.8,
10.3.2.5.10, 10.3.2.5.11

3.2.1.14.4
On Board Measurements

10.3.1.6,10.3.26

32231
PDS current monitor accuracy

10.3.1.6.2,10.3.262

3.2232
PDS voltage monitor accuracy

10.3.1.6.3,10.3.2.6.3

32341
PDS 28V OUTPUT general

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

3.23.2
PDS 28V output characteristics

10.3.1.56.3,10.3.1.5.4,
10.3.1.5.5, 10.3.1.5.6,
10.3.1.5.7, 10.3.1.5.8,
10.3.1.5.9, 10.3.1.5.10,
10.3.2.5.3, 10.3.2.5.4,
10.3.2.5.5, 10.3.2.5.6,
10.3.2.5.7, 10.3.2.5.8,
10.3.2.56.9, 10.3.2.5.10

3236
PDS 28V outlet current ratings

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

3.2.37
PDS 28V outlet current monitor

10.3.1.6,10.3.2.6

3238
PDS 28V outlet over current protections

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

3244
PDS 120V outlet current monitor

10.3.1.56.11, 10.3.2.5.11

3245
PDS 120V outlet cutput protection

10.3.1.5.11, 10.3.2.5.11

3.246
CCEB OUTLET current limiter and

10.3.1.5.11, 10.3.2.5.11

Questo documento contiene informazioni di proprieta di CARLO GAVAZZ| SPACE SpA. Tutti i diritti sono riservai.
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gver-current protection

3247
PDS CCEB QUTLET current monitor

10.3.1.6,10.3.286

3254
Pds Interface with AMS {Can Bus
Interface) Analog Input

10.3.1.6,10.3.2.6

3.2.8.5

10.3.1, 10.3.2
Redundancy
10.3.1.2.3, 10.3.1.2.4, 10.3.1.5,
10.3.2.2.3, 10.3.2.2.4, 10.3.2.5,
326 10.3.1.5.3, 10.3.1.5.5,

Pds Control Logic

10.3.1.5.7,10.3.1.5.9,
10.3.2.5.3,10.3.2.5.5,
10.3.2.5.7, 10.3.2.5.9

3.26.1
Global Switch Off Capability

10.3.1.5.2.3, 10.3.2.5.2.3

3273
Temperature Sensors Acquired
Internally of PDS

10.3.1.5, 10.3.2.5

4141
steady state voltage range (nominal
operations)

10.3.1.8,10.3.2.8

4151
28-VDC Steady-State Voltage Range

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

4.1.5.2
28-VDC Qutput Power U S, Ulehoads
4156 10.3.1.5.4, 10.3.1.5.6,

Transients Output Voltages on Qutlets
Protection Tripping

10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2,5.6,
10.3.2.5.8, 10.3.2.5.10

4.1.5.10
Power output protection status
monitoring

10.3.1.5.3, 10.3.1.5.5,
10.3.1.5.7, 10.3.1.5.9,
10.3.2.5.3, 10.3.2.5.5,
10.3.2.5.7, 10.3.2.5.9

4.1.5.11
Power output switching commanding

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

41.512
Power output switching status
monitoring

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.2.2.5.6,
10.3.2.5.8, 10.3.2.5.10

4.1.5.13
Power output reset

10.3.1.5.4, 10.3.1.5.6,
10.3.1.5.8, 10.3.1.5.10,
10.3.2.5.4, 10.3.2.5.6,
10.3.2.5.8, 10.3.2.5.10

4.16.1
120-vDC Qutput Power

10.3.1.5.11, 10.3.2.5.11

4162
120-Vdc Output CUrrent Rating

10.3.1.6.11,10.3.2.5.11

4163
Power output protection status
monitoring

10.3.1.5.11, 10.3.2.5.11

4.1.6.4
Power output switching commanding

10.3.1.5.11, 10.3.2.5.11
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41.6.5
Power output switching status 10.3.1.5.11, 10.3.2.5.11
monitoring
4166
CCEB Power output reset 10.3.1.5.11, 10.3.2.5.11
5521.1 102
Primary Power Isclation '
55212 10.2
Primary power to secondary isolation )
55213 10.2
Secondary power grounding )
5.5.2.21 10.2

Tab. 2: Requirements cross reference
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8 TEST CONDITION

- The Cl shall be tested in its defined configuration: it shall properly closed, all electrical loads shall be present and
the Cl interface function(s) shall be simulated.

- Unless otherwise specified, all measurements are to be performed at the following ambient condition:

Temperature 25°C +-3°C

Relative humidity between 30 % and 60 % RH
Pressure Ambient

Cleanliness 100000 class

- All tests, unless otherwise specified, shall be performed internally to CGS laboratories in a proper area. General
disposition shall be applied to maximize personnel safety from potential hazards

- Connectors savers shall be used on PFM model as applicable to protect the UUT interface connectors.
- Skilled personnel shall be employed

- All used instruments shall meet the necessary accuracy and shall not degrade the UUT performances.

9 TEST PROCEDURE VARIATION SHEET

In case that for any reason the test procedure has to be changed, the change shall be described in a Procedure
Variation Sheet (PVS) as shown in the next page.

The PVS shall contain;

- Reference to the test procedure to be changed

- Reference to the relevant test, procedure page and paragraph
- Description of the change, possibly in the form was....is.....

- Reason for change

- Test Engineer, QA, Test conductor signatures and dates

- Customer signature and date (when required).

Each PVS shall be identified by a reference number provided in sequential order.

All the generated PVS shall be collected in a dedicated section of the Test Report.
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PROCEDURE VARIATION SHEET

ref. N°:

Test Procedure Ref.: Page Revised: Paragraph Revised:
Description of Change:
Reason for Change;

CONCURRENCE
Tesl Cond. QA System Eng. Customer
Date Date Date Date
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10 TEST DATA SHEETS

The step-by-step procedure sheets are provided in the following pages.

10.1 DATA SHEETS FILLING UP

The following fields of the data sheets:
- UUT DATA (including Model, item, C.I., S/N)
- Measured value
shall be filled up during the test performances and shall be part of the Test Report together with photographs,
sketches, etc. eventually useful to document the test execution/result.
Remarks field shall be used as a minimum to provide, where appropriate, reference to NCRs and PVS,
Test Report reference data shall be added in the relevant field.
Each data sheet (including the attachments) shall be certified by QA stamp and signature together with the Test
Conductor signature and date.

Queslo documento contiene informazioni di proprietd di CARLO GAVAZZI SPACE SpA. Tutti i diritti sono riservati.
All information confained in this document are property of CARLO GAVAZZ! SPACE SpA. All right reserved.
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